Objective: We aimed to assess psychiatric morbidities of patients with head and neck cancer (HNC) in a prospective study at pretreatment, and 3 and 6 months after treatment, and to compare their health-related quality of life (HRQL) between those with and without depressive disorders (depression).
Introduction
Patients with head and neck cancer (HNC) may suffer variable degrees of functional impairment that are related to speaking, swallowing, breathing, taste, and smell, as well as facial disfigurement during treatment and in the illness course. They are at higher risk of having emotional distress than any other form of cancer amid loss of these functions. 1, 2 Emotional disorders might be expected after a diagnosis of cancer and going through a period of enduring adaptation to the illness from weeks to months. Understanding the time course for the impairment of these functions to affect the mood is important for the commencement of early intervention.
A review of the literature revealed that there was wide variation in reported rate of depression in patients with HNC: from 6% to 48%. 3 However, this huge discrepancy was mainly because of differences in 1) method of investigation, 2) measurement, submit your manuscript | www.dovepress.com
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Wu et al 3) samples, 4) degree of severity or staging of the cancer, and 5) time points of assessment. In general, higher rates of depression were estimated when using patient self-reported questionnaires, where overrating might be seen in most items of somatic dysfunction, particularly patients suffering from a chronic or acute physical illness. 4 Krebber et al 5 conducted a meta-analysis, and found that the average rate of depression in HNC patients was 20% when measured by self-reported questionnaires, but only approximately half of that (11%) when a diagnostic interview was employed.
Most of these studies were done with patients at 1 year or later, and there have not been many studies on psychiatric morbidity of HNC patients during the early phase of treatment. 6, 7 Following the illness course and treatment, the quality of life (QL) of cancer patients is expected to be affected with the loss of physical and health-related functions. Using a standardized structured interview and validated instrument for the assessment of QL, this study followed patients with newly diagnosed HNC, to 1) assess psychiatric morbidity and its changes, specifically with anxiety and depressive disorders (depression) at pretreatment, 3 months, and 6 months; 2) assess the health-related QL (HRQL) of the patients with HNC; and 3) identify risk factors for depression with various health-related function losses that are associated with HNC.
Materials and methods subjects
This was a prospective study of newly diagnosed HNC patients attending the outpatient combined-treatment clinic for HNC at Kaohsiung Chang Gung Memorial Hospital in southern Taiwan between January 2011 and January 2012. The inclusion criteria were newly diagnosed and untreated HNC, not metastatic cancer, and having the ability to verbalize and write. Patients with a history of recurrent HNC or previous malignancy were excluded. In addition, patients with dementia and delirium were also excluded from this study.
Procedures
This study was approved by the Human Research Ethics Committee of Chang Gung Memorial Hospital (98-3563B). All patients returned written consent before they were included in the study. The psychiatric interview was carried out by a research psychiatrist, while the social and demographic information, as well as QL, was also simultaneously collected by a trained research assistant. The patients were prospectively followed and assessed for their psychiatric morbidities and HRQL before treatment (pretreatment) and at 3 and 6 months. structured clinical interview for DsM-iV, clinician version Psychiatric morbidity were being assessed and made using the Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV (SCID), clinician version, a structured diagnostic interview based on DSM-IV criteria. 8 The SCID is a clinician-administered, semistructured interview for use with psychiatric patients or with community subjects who are undergoing evaluation for possible psychiatric diseases. Its main framework consists of nine diagnostic modules. Interviewers may choose to eliminate one or more modules to focus selectively on areas of the greatest diagnostic interest. Most sections start with a leading question that allows the interviewer to "skip" the subsequent questions if not met. The SCID is regarded as a gold standard for psychiatric diagnosis, and it was conducted by a senior psychiatrist (YL) with over 25 years of clinical and research experience.
assessment of health-related quality of life
The European Organisation for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire (QLQ) was used to assess QL for cancer patients. It has been translated and validated into 81 languages. Various modules have been developed for disease-specific treatment measurements, and in this study we used the module that is specific to the HNC (the QLQ -Head and Neck [H&N]-35). 9 This consists of 35 questions on a 4-point scale (1= not at all, 4= very much), with seven multiple items on pain, swallowing, senses (taste and smell), speech, social eating, social contact, and sexuality, and eleven single items on other health functions related to teeth, mouth opening, dry mouth, sticky saliva, cough, feeling ill, painkillers, nutrition supplements, feeding tube, weight loss, and weight gain. All scales ranged in a transformed score of 0-100. A high score on a symptom scale or single item indicates more severe symptoms or problems. It has been validated using Taiwanese samples with good test-retest reliability and internal consistency. 10 The EORTC QLQ-H&N35 has been widely used for studying HRQL in HNC patients in Taiwan and European countries. 11, 12 statistical analyses
The demographic characteristics, psychiatric diagnoses, history of substance use (alcohol, smoking, betel nut), clinical staging of cancer, and treatment methods and HRQL were first summarized using descriptive statistics. They were then compared between patients with and without depression using χ 2 or t-tests. With items based on the EORTC QLQ-H&N35, HRQL was analyzed and compared across time using analysis of variance for repeated measurements. To investigate the effect of depression at each time point on HRQL, a generalized mixed-effect model for repeated measurements was used. This has the advantages over traditional methods, such as last observation carried forward, of including all available data across the follow-up period and providing better estimates under a broad assumption of missing data. Each item of the EORTC QLQ-H&N35 at pretreatment and 3-and 6-month assessment was explored as the primary outcome, with depression at each time point used as the dependent variable. Post hoc estimation was also applied to compare outcome variables among these three time points. To avoid false positives, Bonferroni correction was used to correct errors made in the multiple testing procedures.
Results
characteristics of samples
Of the 106 patients who were recruited in the study, 93 successfully completed the study. Among those who did not complete the study, three died and ten were unwilling to continue during the follow-up period and excluded. Table 1 shows the sociodemographic and clinical characteristics of the patients, with the majority being males (86%) and an average age of 52.7±9.6 years. Three-quarters of them were married and currently employed, and their mean educational level was 9.9±3.7 years. Substance use was commonly seen in these patients, with 63.4% smoking, 41.9% drinking alcohol, and 29% betel-nut chewing. Approximately two-thirds of the patients were diagnosed as having advanced clinical stages of cancer (III and IV), and over half received surgical and/or chemo-and radiotherapy. The time to initial treatment after the diagnosis was 2.2±1.4 weeks ( Table 1) .
Psychiatric morbidity
At the pretreatment evaluation, more than half had one or more psychiatric diagnoses. Because of the small number of patients, we grouped the diagnoses of "adjustment disorder with anxious mood" and "anxiety disorder not otherwise specified" into anxiety disorders (anxiety), and all depressivespectrum disorders into depressive disorders (depression). The prevalence of psychiatric disorders after the regrouping was as follows: anxiety disorders (27.3%), alcohol-use disorder (18.9%), depressive disorders (8.5%), and primary insomnia (2.8%).
During the 6-month period, there were some changes in the distribution of psychiatric morbidities, with the most significant being the consistently and sharply decreasing rate of anxiety disorders (from 27.3% to 6.4% and 3.3% at pretreatment and 3 and 6 months, respectively). There was not much change in alcohol-use disorders, with rates ranging from 18.9% to 20.4%. Depression showed a skew pattern, with a rise in the rate after pretreatment (8.5%) to three times that at the peak at 3 months (24.5%), but gradually receded nearly to the level of initial assessment at 6 months ( Figure 1 ). Psychiatric morbidity with any psychiatric diagnosis declined steadily during the 6-month period (with rates from 54.7% at pretreatment to 45.8% at 3 months and 38.7% at 6 months).
six-month hrQl
The 6-month follow-up of HRQL, with results from the assessment on items based on the EORTC QLQ-H&N35 at pretreatment, 3 months, and 6 months is shown in Table 2 . All except the use of feeding tubes were significant over time, with some differences in patterns of distribution. Similar to the pattern of the rate of depression, patients felt worse and had more pain and higher frequency of taking painkillers in 
Depression and hrQl
When comparisons were made between the depressed and nondepressed HNC patients, there were no significant differences in their sociodemographics (sex, age, marital status, employment, education, and substance use) or clinical characteristics (cancer staging, time to initial treatment, and mode of treatment) ( Table 3) . Despite significant changes in HRQL on almost all items of the EORTC QLQ-H&N35 during the 6-month period, there were some differences between the two groups across time when they were analyzed further using the generalized mixed-effect model. The results showed that over time, loss of functions to sense (P,0.001), speech (P,0.001), sexuality (P,0.001), and dry mouth (P,0.001) were only significantly related to depression, and those with depression had a higher tendency to take painkillers (P,0.001) and nutrition supplements (P,0.001) than nondepressed patients. However, depression was predicted by sticky saliva and problems with social contact at 3 months and social eating at 6 months (Table 4) .
Discussion
This prospective study showed that patients with HNC suffered from variable degrees of psychiatric morbidities during the first 6 months of treatment course. More than a quarter had an anxiety disorder (27.3%) at pretreatment, but the rate steadily declined to 3.3% during the 6-month period. Depressive disorder, however, did not follow such a pattern, but changed over time and manifested a skew pattern, with a rise in rate during the first 3 months (from 8.1% to 24.5%) and then a gradually return to pretreatment level in later months (14%).
When patients were first confronted with the diagnosis of HNC, anticipatory anxiety was commonly seen, along with symptoms of overwhelming information, distractibility, and poor sleep. At this phase, a high rate of anxiety was demonstrated, similar to previous research. 13 However, once the patients were more adapted to the disease and with the progress of treatment, the rate of anxiety significantly declined.
14 Early intervention by the team, which included psychiatrists and psychologists, also helped reduce tension and anxiety of the patients.
We used a standardized structured interview in the assessment of psychiatric symptoms and diagnosis (SCID) instead of a self-reported questionnaire. Such a procedure could avoid erroneous rating of symptoms of HNC for depression or because of the adverse effects of the treatment. For example, physical symptoms with appetite and body-weight loss are common in cancer or during the treatment process. It is thus important to differentiate symptoms of "losing of the function to eat (a symptom of HNC)" with "losing of the desire to eat (a symptom of depression)", where both will eventually result in the loss of body weight. Most self-reported instruments of depressive symptoms nevertheless are not able to make such distinctive differences. 4 Also, since the SCID assessment was conducted consistently by only one rater, there was less concern about the problem of interrater reliability.
To further assess various symptoms and function loss that were related to the cancer, we employed a questionnaire on HRQL with a module that is specific for HNC: the EORTC QLQ-H&N35. It was found that there was significant impairment in all items of HRQL during the 6-month period of treatment, except with the use feeding tubes ( Table 3) . Some of these symptoms might have correlated with depression, 12, 15, 16 and this was able to be identified by applying analysis using the generalized mixed-effect model for repeated measurements across time. The results showed that the HNC patients with depression had more significant impairment than nondepressed patients in problems with sense and speech, dry mouth, sexuality, and loss of weight. The depressed patients had higher consumption of nutritional supplements and painkillers. The use of painkillers, especially those with narcotic analgesics, has been reported to have a higher risk of depression. 17, 18 The rates of depression in this sample of HNC patients ranging from 8% to 25% are compatible with earlier studies of longer duration. [19] [20] [21] [22] [23] We found that there were no significant differences in sociodemographics (sex, age, marital status, employment, education, and substance use) or clinical characteristics (cancer staging, time to initial treatment, and mode of treatment) between patients with and without depressive disorders, which might indicate that those factors were not the major cause of depression of HNC patients during the treatment course. In the first 3 months of treatment, depression was significantly predicated in patients with dysfunction in salivation with sticky saliva and trouble with social contact. Dry mouth with sticky saliva is regarded as an adverse sign in Chinese medical philosophy that reflects an imbalance of the internal organ systems. 24 This might have created pessimism in these patients if they had dysfunction in salivation and limitation in the ingestion and chewing of food. As food and eating are intrinsic factors of life and Chinese culture, the loss of such functions among these patients further added to negative thoughts about their vitality and survival. This may partly explain the increasing rate of depressive disorders in the first few months of treatment, together with the fear over the uncertainty of their disease course or even death.
With treatment progress, trouble with social eating was still the main factor related to depression at the 6-month interval. This illustrated the importance of food, eating, and nutrition for these patients, despite impairment of certain physical functions that were related to HNC.
A fifth of the patients abused alcohol, and this rate was consistent throughout the 6-month period. Although alcohol has been regarded as one of the risk factors for HNC, 22 the rate of alcohol abuse in this study was considered much lower than most reported studies, of 30%-90%. 25 Taiwanese generally have a lower rate of alcoholism than Caucasians, due to a lack of related genes for enzymes that are responsible for metabolizing alcohol and acetaldehyde, 26 and this could well have accounted for the relatively low prevalence rate of alcoholism in study. In spite of this, ~30% of these patients had the habit of chewing betel nut. Although it is not related to any mood disorders, chewing betel nut is however carcinogenic to humans, and has been reported to have association with oral/buccal cancer. 27 Betel nut contains a substance called arecoline, which has proved to contribute to histologic changes in the oral mucosa. Aside from betel-nut habits, it is noteworthy that .60% of the patients also smoked. This was not related to mood disorders, but might have harmful effects on health and thus to the disease prognosis. 27, 28 It is believed that one in four terminally ill patients have symptoms of depression, but that up to 80% of this depression may not be recognized and is thus untreated. 29 Among the symptoms, loss of sexuality, appetite, body weight, and sleep are also core vegetative symptoms of depression. In our society and across this region, sexual function has often been disregarded, and is regrettably not routinely inquired about or assessed. The awareness of depression, the identification of symptoms, and the initiation of treatment are essential if patients are to be offered optimum palliation of psychological as well as physical symptoms. 29 
Conclusion
In summary, this study of a 6-month experience of patients with HNC showed that psychiatric morbidities were commonly seen in the early phase of treatment. High rates of anxiety were found before treatment, but had a steadily decline following the treatment course. Depression, on the other hand, demonstrated a skew pattern, with a peak at 3 months declining to pretreatment level at later months. Dysfunction in salivation and problems with social contacts and eating were the three major risk factors for depression at 3 and 6 months, as impairments of sense, speech, dry 
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anxiety and depression in hNc mouth, and sexuality were more significant in the depressed patients who also consumed more painkillers and nutritional supplements.
There are some limitations in this study. First, the sample size was relatively small, and further inferences cannot be made based on the exact anatomical sites that are related to different side effects from treatment (eg, eating and swallowing). Although small in number, patients could be well studied with a prospective design. Second, there was no random selection; a consecutive sampling method was used instead, and it included all cases that fitted the criteria. Third, the follow-up period was relatively short. A longer period is needed to prove the long-term outcome of these functions in relation to depression.
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